Sac-1004, a novel vascular leakage blocker, enhances endothelial barrier through the cAMP/Rac/cortactin pathway.
The maintenance of endothelial barrier is critical for the vascular homeostasis and is maintained by the interaction of adherens junction (AJ) and tight junction (TJ) proteins between adjacent cells. This interaction is stabilized by actin cytoskeleton forming cortical actin ring. Here, we developed a novel vascular leakage blocker, Sac-1004 and investigated its mechanism of action in endothelial cells (ECs). Sac-1004 inhibited endothelial hyperpermeability induced by vascular endothelial growth factor, histamine and thrombin via stabilization of cortical actin ring and AJ proteins at the cell-cell junction. Treatment of Sac-1004 in ECs increased cAMP levels and activated Rac, both of which are known to strengthen endothelial barrier. Furthermore, Sac-1004 induced phosphorylation of cortactin and its localization at cell membrane that is essential for the stabilization of cortical actin ring. These effects of Sac-1004 on ECs were significantly abrogated by dideoxyadenosine (adenylyl cyclase inhibitor) and NSC23766 (Rac inhibitor). Taken together, our findings indicate that Sac-1004 blocks vascular leakage by enhancing endothelial integrity via the cAMP/Rac/cortactin pathway and imply the potential usefulness of Sac-1004 in the development of therapeutic means for vascular leakage-related diseases.